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Precise Thermal Control Design and Test for the High-Resolution
Three-Linear Array Mapping Cameras

JIANG Li-feng, FU Wei-chun, CHEN Jian-xin
(Beijing Key Laboratory of Space Thermal Control Technology , Institute of Spacecraft System Engineering CAST, Beijing 100094, China)

Abstract ; Taking the three-linear array stereo mapping cameras as subject, in order to achieve the high thermal control
index of the cameras, temperatures of the top framework, brackets and cameras are integratively and synchronously
controlled in the thermal control design, a kind of heat insulation & heat transfer composite multilayer material is used,
heaters of the cameras are precisely disposed and controlled by the high accuracy temperature control equipment. Thermal
balance tests are done to validate the thermal design, results show that the temperature of the cameras can meet the

requirements, the maximum radial temperature difference of the lens can be controlled within 0.2°C, and the maximum

radial temperature difference fluctuation of the lens can be controlled within 0. 1°C during an orbital period.
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Fig. 1 Structure of the three-linear array mapping cameras
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Table 1 Temperature target of the three-linear array
mapping cameras
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Table 2 Average heat flux to each surface of the satellite with different 8 angle
+ X [ - XH + Y - YH + Z -Z |
B S /(Wem™2) /(W-m2) /(W-m?) /(Wem%) /(W-m32) /(W-m72)

K BH B 276.5 276.3 0.0 389.7 49.3 368.5

KRB HBR I B 29.3 29.2 27.1 31.6 94.4 0.0
HuERZLAF 64.9 65.7 66.8 65.2 212.4 0.0

KA E S 286.1 275.3 0.0 239.7 48.2 373.7

BB A MR R 29.6 29.7 28.2 31.1 95.9 0.0
HERLLAN 62.6 60.4 62.4 62.0 197.7 0.0
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Fig.2 Direct solar flux of each surface with maximum 38
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Fig.3 Structure schematic of the heat-transfer strap
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Fig.4 Finite difference model of the three-linear array

mapping cameras
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Table 3 In-orbit extreme conditions of the three-linear

array mapping cameras
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Fig.5 Analysis temperature of the camera tube
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Fig.6 Analysis temperature of the CCD
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Fig.7 Analysis results of the maximum radial temperature difference of the lens
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Table 4  Analysis and thermal balance tests results for main components of the cameras

in hot case and cold case

o Jaki/C : ﬁmiﬁ/ic : %zﬁiﬁ/?
M IR fE HRME RIE
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Fig.8 Test results of the camera tube
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Table 5 Correspondence table of the lens temperature and tube temperature of the cameras
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